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Angusbulls(born1982-1984)wereusedinCycle
IV andtheremaining16bulls(bornsince1988)
wereusedforthefirsttimeinCycleV.
Tuli. TheTuli, a Smtgatypeof cattle(non
humped),wasdevelopedrelativelyrecentlyin a
researchprograminitiatedin the1940'susing
foundationcattleconsideredto be the most
productivetypeselectedfromindigenousT wana
cattleinZimbabwe.AustralianscientistsatCSIRO,
Tropical Agricultural Research Station,
Rockhampton,Queensland,anda consortiumof
privatebreedersinAustraliaimportedfrozenTuli
embryosfromZimbabweintoAustraliain 1990.
SemenfromnineTuli bullswasimportedfrom
Australiaforuseintheexperiment.
Boran. BoransareapureZebtt"breed(Bos
indicus,humped)thatevolvedinsouthernEthiopia
andarebelievedtohavebeendevelopedformilk
and meatproductionunderstressfultropical
conditions.TheywereimportedintoAustraliafrom
EastAfrica(Zambia).SemenfromeightBoran
bulls was importedfrom Australiafor the
experiment.
Brahman.Semenfromacmrentbroadsample
of 21Brahman(Grey"andRed)bulls(bornfrom
1984-1989,meanbirthyear1987)wasusedto
produceFI progeny.Semenwasusedfrom26bulls
(bornfrom1964to 1975,meanbirthyear1969)
sampledearlierintheprogramtofacilitatepooling
ofdataovercyclesandestimategenetictrends.
BelgianBlue. Musclehyperplasia(double
muscling)hasbeenfavoredforatleast40years"by
BelgianBluebreedersinBelgium.Semenfrom26
bullsisbeingusedintheexperiment.
Piedmontese.Piedmonteseoriginatein the
Piedmontregionof northernItaly. Muscle
hyperplasiah salsobeenemphasizedasacriterian
of selectioni thisbreed.SeventeenPiedmontese
siresincludedin CycleIV of theprogramwere
repeatedtoproduceonecalfcrop(1992)inCycleV.
Calveswereproducedin thespringof 1992-
1994.Eachyearasampleofabout80malecalves
wereleft intacto evaluategrowthandpubertal
developmentofbulls.Theremainingmalecalves
werecastratedwithin24hoursof birth. Calves
we~creepfedwholeoatsfrommidJuly until
weaninginearlyOctober.
--- -----
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Steers. Followingapostweaningadjustment
periodof about30 days,steerswereassignedto
replicatedpenswithinsirebreed(Herefordand
Angussiredsteersweretreatedas a singlesire
breed)andfed separatelyby sire breedfor an
averageof 228days.Thegrowingdietcontained
about2.7MealMFlkg drymatterand12.9%crude
proteinandthefinishingdietfedfromabout700lb
toslaughtercontainedabout3.04MealMFlkg dry
matterand10.9%crudeprotein.Representative
samplesof steerswereslaughteredseriallyin 3
slaughterg oupspaced28daysapartin 1993,and
4 slaughtergroupsspacedabout21daysapartin
1994.Thesteerswereslaughteredinacommercial
facilityandhotcarcassweightswereobtainedand
usedtoestimatedressingpercent(100X carcass
weight/finallive weight). After a 24-hourchill,
USDAyieldgrade(fatthickness,longissimusarea,
estimated% kidneypelvicandheartfat,carcass
weight)andqUalitygrade(marbling,maturity)data
wereobtained.Therightsideof thecarcasswas
transferredto themeatlaboratoryatMARC and
processedintocloselytrimmed(8mmfatthickness)
and totallytrimmed(0 rom fat thickness)and
boneless,retailproduct(steaks,roastsandleantrim
with20%chemicalfatcontent),fattrimandbone.
Retailproduct,fattrimandbonefromtherightside
wasdoubledtoestimater tailproductyieldfromthe
carcass.Wamer-Bratzlershearforce(after7and14
dayspostmortemaging)andtrainedsensorypanel
ratingsof tenderness,juiciness"andbeef flavor
intensity(after7 dayspostmortemaging)were
detenninedoncookedrib steaks.
Heifers. After weaningand a 42 day
adjustmentperiod,heiferswereassignedto two
pens per sire breed(HerefordandAngussired
femalesweretreatedasasinglesirebreed).In each
sirebreed,onepenof about30 heiferswasfeda
"moderate"nergylevelandthesecondpenof about
30heifersreceived80%(asfed)of thefeedgivento
thefoderategroup.Theextraheifers(excessover
60lieadpersirebreed)weremixedtogetherin two
pensandfedthemoderatenergylevel. Heifers
werefeda 75%comsilage,23%alfalfahaylage,
and2%proteinmix(asf~) dietcontainingabout
2.34 Meal ME/kg dry matterand 11.6%crude
proteinuntilmid-Marchandthenwerefeda59%
--------
comsilage;390"alfalfa-haylage,and2%protein
mix(asfed)dietc:ootainingabout2.24McalMF1kg
chymatt«and12.3%audeproteintrommidMarch
untiltheyweremovedto grassin earlyMay.
FemalesweredJeclcedvisuallytwicedaily for estrus
beginningonFebruary1.Surgicallyalteredteaser
bulls,rotatedweekly,w~ usedtofacilitateestrus
observatioo.Weightsweretakenat28dayintervals
fromweaningto thebeginningof thebreeding
period.Heim weremovedtograsspastureinearly
May,atwhichtimebothtreatmentswerecombined
andnmtogether.HeiferswereexposedtoRedPoll
bulls,fora63daybreedingseasonbeginninginmid
May. Bodyweightsweretakenatthebeginningand
endof thebreedingseason.Heiferswereweighed
andpregnancytestedabout65daysafterbullswere
removed.
Bulls. Followingweaning,eachyearabout80
bullcalveswereplacedin twopensinadrylot,and
fed a diet of com silage, rolled com and
protein-mineral-vitaminsupplement(2.69 Mcal
MElkg dry matter,12.88%crudeprotein)for 9
months. At 28 day intervals,bodyweight,hip
height,andscrotalcircumferenceweremeasured.
Electroejaculatedsemencollectionswerebegun
whenbullsreachedascrotalcircumferenceof 26em
andcontinuedat28dayintervalsuntilbullsreached
puberty(firstproducedanejaculatecontainingat
least 500 x 106spermwith :::50%progressive
motility).
Data Analyses. Preweaningdata were
analyzedbymixedmodelproceduresusingamodel
thatincludedfixedeffectsforsirebreed,dambreed,
ageofdam(5,6-8,9,::: 10yr),yearof birth,sexof
calf,sirebreed-dambreed,sirebreed~sex,andsire
breed-birthyearandrandomeffectsof sireand
progenywithin sire. Postweaning rowthand
carcassdata on steerswere analyzedby least
squaresproceduresusinga modelthatincluded
fixedeffectsfor sirebreed,dambreed,ageof dam
(5, 6-8,9, :::10yr), yearof birth,sirebreed-dam
breed,andcovariatesfor ageatweaning(mean=
183d) anddaysfedpostweaning(mean=258d).
Dataongrowthandpubertytraitsof heiferswere
analyzedbyleastsquaresproceduresusingamodel
that~ludedfixedeffectsforsirebreed,dambreed,
. cowage,feedinglevel,yearofbirthandtwofactor
-- - - - - - -
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interactionsfor sirebreed-dambreed,sirebreed-
year of birthandsirebreed-feedinglevel. The
averageleast significantdifference(LSD .OS)
amongsirebreedcontrastsis presentedfor each
trait.DifferencesaslargeorlargerthanLSD .05are
expectedtoresulttromchanceonly5 timesoutof
100inexperimentsof thesamemagnitude.
PRELIMINARY RESULTS
BreedgroupmeansaveragedoverAngus,
HerefordandMARCill damsareshowninTable2
forpreweaningtraits.Breedgroupmeansforfinal
weightof steersandcertaincarcassandmeat
characteristics,adjustedto441daysof age,are
showninTables3,4,and5.Breedgroupmeansfor
growthandpubertytraitsofheifersareshownin
Table 6. Breedgroupmeansfor pubertal
developmenttraitsofF1malesareshowninTable
7. Breed':groupmeansfor reproductionand
maternaltraitsof F1 femalesbornin 1992and
matedtoproducetheirfirstcalvesbyRedPollsires
in 1994areshowninTable8. Theseresultsare
preliminary.Dataonpostweaninggrowthand
carcasstraitsofsteersandongrowthandpuberty
traitsofheifersandbullsarereportedandtwoof
threecalfcropstobeproducedinCycle'Vofthe
program.Dataon reproductionandmaternal
performanceareespeciallypreliminary,involving
firstcalfproductiononlyof femalesborninonly
oneof threecalfcropsproducedinCycleV. .
Preweaning Traits. Progenyof Boran,
BrahmanandTuli sireshadlongergestationlength
thanthoseof Hereford,AngusandBelgianBlue
sires. Gestationlengthwasintermediatein length
forprogenyofPiedmontesesirescomparedtoother
breeds.Birthweightsweresignificantlyheavierfor
progenyofcurrentBrahmansires(bornsince1988)
than for progenyof Brahmansires originally
sampledandusedinCycleill of theGPE Program
(bornpriorto 1973).ProgenyotBoransireswere
lighterin birthweightthanprogenyof Brahman
siresbutheavierthanprogenyof AngusandTuli
sires. Progenyof PiedmonteseandBelgianBlue
sires weresimilarin biqh weight Progenyof
Herefordsireswereheavieratbirththanprogenyof
Angussires,butneitherbreeddifferedsignificantly
--- - - - -
fromprogenyofPiedmonteseorBelgianBluesires.
Progenyof Tuli sireshadlighterbirthweightthan
progenybyanyothersirebreed.Ingeneral,calving
ease(unassistedcalvings..%) wasassociatedwith
birthweightof theprogeny,excepthatprogenyof
BelgianBlue sires requiredrelativelymore
assistanceatcalvingthan.calveswithcomparable
birth weightsby othersire breeds, Progenyof
currentBrahmansiresrequiredsignificantlymore
assistanceatcaIvingthanthoseof originalBrahman
siresandprogenyofothersirebreeds.Considering
therelativelyheavybirthweightsof theirprogeny,
it is somewhatsurprisingthatevenhighercalving
assistancerateswerenotrequiredfor progenyof
originalandcmrentBrahmansires.Perhapstheir
shapeor conformationhelpstooffset,someof the
effectsof excessivebirthweight
Survivalof calvesfrombir.htoweaningwas
significantly1<>WeJ"inprogenyofBrahmansiresthan
in progenyof anyothersirebreed.Mostof the
mortalityinBrahmansiredcalvesoccurredwithin
72hr of birth. Survivalof calvesdidnotdiffer
significantlyamongtheothersirebreeds.
Sirebreedgroup~differedsignificantlyin200
dayweaningweight.Weaningweighttendedtobe
greaterin progenyof currentBrahmansiresborn
from1984-1989thaninprogenyoforiginalsires
bornfrom1964-1975,butthedifferencewasnot
significantProgenyofbothBrahmansiregroups
rankedhigherin weaningweighthanothersire
breedsandweresignificantlyheavierthanprogeny
by Piedmontese,BoranandTuli sires. Belgian
Blue,Angus,andHereford.siredprogenyhad
similarweaningweights,andweresignificantly
heavierthanPiedmontese,BoranandTuli sired
progenyatweaning.
PostweaningSteers. Steerprogenyof
Hereford,AngusandBelgianBluesireswere.
heavierat slaughter(441days)thanthoseof
Brahman,Piedmontese,Boran,or Tuli sires
(P<.05).ProgenyofcurrentandoriginalBrahman
siresdidnotdiffersignificantlyforgrowth(e:g.,
finalwt=1164forprogenyoforiginaland1176for
progenyof currentsires)andcarcasstraits.Thus,
resultsforcarcassandmeatraitsforprogenyof
Brahmansireswillnotbepresentedseparatelyfor
siresborn1964-75andsiresborn1984-1989until
- - - - ---
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moredataareavailablefromanadditionalcalf crop.
Meanmarblingscorewasgreaterin progenyof
Angus, Tuli, HerefordandBoransiresthanin
progenyof, Brahman,PiedmonteseandBelgian
Blue sires(P<.05).Progenyof Angus,Tuli and
HerefordsiresgradedUSDA Choicewithahigher
frequencythanthoseof Piedmontese,Brahmanor
BelgianBluesires(P<.05).Shearforceandsensory
panelestimatesof tendernessof longissimus(rib
eye)steaksweresignificantlymorefavorablefor
progenyof BelgianBlue, Piedmontese,Angus,
Hereford,andTuli siresthanforprogenyofBoran
or Brahmansires. Sensorypanelestimatesfor
juicinesswerelowerforprogenyof Brahmansires
thanforprogenyofothersirebreeds.
Meanweightof retailproductwasgreaterfor
progenyof BelgianBluesiresthanPiedmontese
sires (P<.05)which was greaterthan that of
HerefordandAngussires.Weightof retailproduct
wasgreaterforprogenyofBrahmansires,thanthat
'of Tuli andBoransires(P<.05). Althoughlive
weightsof Piedmonteseweresignificantlylighter
thanthoseof Angusor Herefordsires,weightof
retailproductwasgreaterbecauseof theirhigher
dressingpercentageandgreaterpercentageof retail
product.Meanpercentagefattrimwaslessin
progenyofBelgianBlueandPiedmonteseiresthan
in progenyof Braimiansireswhichwaslessthan
thatinprogenyof Angus,Hereford,BoranorTuli
sires(P<.05).PercentageboneforTuli andBoran
progenywaslessthanthatAngus,Herefordand
Brahmanprogeny,whichwasin turnsignificantly
lessthanthatinBelgianBlueprogeny.
Heifers.Mean365dayweightsinheiferswere
heavierfor progenyof HerefordandAngussires
thanprogenyofallothersirebreeds(P<.05).Heifer
progenyof BelgianBluesireswereheavierthan
thoseofPiedmonteseiresorprogenyofBrahman,
BoranorTulisires(P<.05).Thoughatrendfavored
growthrateandfertilitytraitsof femalesbycurrent
Brahman sires over original'Brahmansires,
differenceswerenotsignificantfor365-dayweight,
percentagexpressingestrus,or ageat puberty.
Conceptionratewashigherforfemalesbycurrent
Brahmansiresthanforfemalesby'originaiBrahman
sires. BrahmanF1 crossesweresignificantly
heavierthanBoranandTuliFI crosses.Inallbreed
----- - - -
--- --- --- - - --- -----
groupsexceptBrahman,a highpercentageof the
femalesexpressedestrus.priorto midJunewhen
estrusobservationswerediscontinued.Meanageat
pubertywasrelativelyoupgforheiferprogenyof
Piedmontese.BelgianBlue.HerefordandAngus
sires.rankingsignificantlyolderforprogenyof
Brahmansires than any otherbreeds,an~
intermediateforprogenyof BoranandToosires.
Breedgroupmeansforpregnancyrateof heifers
tmdedtocorrespondtorankingsforageatpuberty.
Bulls. Preliminaryresultsfor scrotal
circumferenceandageatpuberty(i.e..agewhen
bullsproduced500millionspermperejaculatewith
~50progressivemotility)aresummarizedinTable
7. Scrotalcircumferenceat7 monthsof agewas
smallestin Brahman.intermediatein,Boranand
Belgian Blue, and largest in Too and
Hereford-Angussiredcrosses.Hereford-Angusand
BelgianBluebullsreachedpubertyearliest,Too
tendedtobeintermediate,andBoranandBrahman
siredbullsweretheoldestatpuberty.All bulls
reachedpubertyat 30 to 32 em scrotal
circumference.BrahmanandBoransiredbulls
wereheavieratpubertythanHereford-Angus,Tuli,
orBelgianBluesiredbulls.
- -- - - - ----------- - ---
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DISCUSSION
PreliminaryesultsindicatethatBelgianBlue
and Piedmonteseare excellentcandidatesas
terminalsirebreeds.Additionaldata reneededto
characterizer productionandcalvingtraitsof
backcrossandF2 (e.g.,Piedmontese-AngusX'
Piedmontese-Angus)progenyto assesstheir
potentialforuseinrotationalcrossingsystemsor
compositepopulations.
PreliminaryresultsindicatethatToo cattle.
whichhaveevolvedin the tropics,produce
crossbredprogenywith carcassand meat
characteristicsmoresimilarto progenysiredby
BritishBostourusbreeds(ie..HerefordandAngus)
thantoprogenysiredbyBosindicusbreeds(i.e.,
Brahmanor Boran).Cooperativeresearchefforts
are in progressto evaluatereproductionand
maternalperformanceof Fl cowsby Tuli, Baran
andBrahmansiresatresearchstationslocatedin
subtropicalregionsof theU.S. (ie.. Florida,
Georgia,Texas,NewMexicoandOklahoma).
6TABLE1.SIREBREEDSUSEDINGERMPLASMEVALUATION
PROGRAMATMARC
Fl crossesfromHerefordor A02USdams(phase2)8
Hereford
Angus
:Jersey
S.Devon
Limousin
Simmental
Charolais
Hereford
Angus
RedPoll
Braunvieh
Gelbvieh
. MaineAnjou
Chianina
Hereford
Angus
Brahman
Sahiwal
Pinzgauer
Tarentaise
~
3-wavcrossesoutofFl dams(phase3)
Hereford Hereford
Angus Angus
Brahman Brangus
Devon SantaGertrudis
Holstein
Hereford
Angus
Longhorn
Salers
Galloway
Nellore
Shorthorn
Piedmontese
Charolais
Gelbvieh
Pinzgauer
Hereford
Angus
Tuli
Boran
BelgianBlue
Brahman
Piedmontesc
amCycleV, compositeMARC ill (1/4Angus,1/4Hereford,1/4Pinzgauerand1/4RedPoU)cowsarealso
included.
-- - --
TABLE 2. BREED GROUPMEANSFOR PREWEANINGTRAITS OF CALVES
PRODUCEDIN CYCLE V OF THE GPE PROGRAM
(ThreeCalfCrops,1992-1994)
Gestation Calvings Birth. Calf 200-d
Sirebreed No.calves length unassisted weight surv. weight
ofcalf Born Weaned' days % Ib % Ib
Hereford 334 322 285.7 96.7 94.3 94.7 532
Angus 313 305 283.7 98.0 90.3 99.0 528
Average 647 627 284.7 97.3 92.3 969 530
Brahman(origt
155 145 292.0 , 93.0 99.5 91.2 537
Brahman(cur.) 281 260 293.1 88.4 104.6 88.6 545
Boran 456 439 292.4 95.5 95.6 96.3 508
Tuli 491 472 291.0 97.1 85.8 96.3 496
Piedmontese 144 143 289.6 94.7 92.5 98.7 509
BelgianBlue 469 450 284.7 92.8 92.6 95.8 526
'LSD.05 1.8 4.2 3.4 3.1 15
aprogenyofsiresborn1964-1975.
bprogenyofsiresborn1984-1989.
- - - - -- --- -- --
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TABLE3. BREEDGROUPAVERAGESINFINALWEIGHTAND
CARCASSTRAITSOFSTEERS(ADJUSTEDTOAVERAGE
AGEAT SLAUGHTEROF440DAYS)
CycleV -Phase2(preliminaryData,1992-93CalfCrops).
Marb- Fat Rib
Final Care. Dress. ling U.S.D.A. thiek- eye
Sirebreed wt. wt. pet. score Choice ness area
ofsteer No. Ib Ib % se % m sgin
Hereford 59 1253 747 59.6 518 63.4 .43 11.20
Angus 59 1267 757 59.7 550 82.1 .44 11.39
Average 118 1260 752 59.7 534 72.7 .43 11.30
Brahman 63 1169 711 60.8 477 28.5 .39 11.01
Boran 75 1114 671 60.3 510 53.9 .43 11.24
Too 89 1106 -- 675 61.1 531 67.4 .42 11.14
Piedmontese 35 1161 716 61.6 472 28.7 .21 12.84
BelgianBlue 90 1222 755 61.8 459 19.6 .23 12.97
LSD .05 40 26 0.9 24 . 18.8 .06 0.42
TABLE 4. BREED GROUPAVERAGES IN RETAIL PRODUCTYIELDS OF STEERS
CycleV-Phase2(PreliminaryResults,1992-93CalfCrops) .
.3intrim .0inchtrim
Sirebreed Retailprod. Retailprod. Fattrim Bone
ofsteer No. % Ib % Ib % lb % lb
Hereford 59. 69.0 , 490 63.3 450 21.9 158 14.8 105
Angus 59 68.9 495 63.2 454 22.3 161 14.5 104
Average 118 69.0 493 63.3 452 22.1 159 14.6 105
Brahman 63 70.1 475 64.4 436 20.9 143 14.6 99
Baran 75 69.5 440 63.7 403 22.6 146 13.6 86
Too 89 69.6 442 64.0 406 22.1 141 14'.0 89
Piedmontese 35 74.9 502 70.5 472 15.2 104 14.3 96
BelgianBlue 90 74.0 530 69.3 496 15.8 114 15.0 107
LSD.05 1.0 16 1.2 15 1.4 12 .4 4
8TABLE 5. BREED GROUPAVERAGES IN MEAT TENDERNESSAND
PALATABILITY CHARACfERISTICS OF RIB STEAKSFROM STEERS
(ADJUSTEDTO AVERAGE AGE AT SLAUGHTEROF 440DAYS)
CycleV -Phase1 (preliminaryData,1991-93Calf Crops)
--
Sire WBShear.1b
breedof 7days 14days ness Flavor
steer No. a2inR a2inR sc sc
. Hereford 59 13.5 10.6 5.05 4.84 5.22
Angus 59 11.8 8.8 5.48 4.88 5.32
Average 118 12.6 9.7 5.27 4.86 5.27
Brahman 62 17.6 14.3 3.81 4.71 4.78
Baran 76 16.1 12.4 4.33 4.66 5.04
Tuli 89 , 13.5 10.7 4.83 4.78 5.12,
Piedmontese 35 13.0 10.7 4.86 4.79 4.97
BelgianBlue 91 13.7 11.0 4.74 4.77 4.97
LSD.05 1.6 1.2 .41 .14 .16
aScored1=extremelytough,bland,orc:bythrough8=extremelytender,intense
orjuicy.
TABLE 6. BREEDGROUPMEANSFOR GROWTH
ANDPUBERTY TRAITS OF HEIFERS
CycleV -Phase1(preliminaryResults,HeifersBornin1991-93)
365-day Puberty AgeatpubertY Preg.
Sireb weight expressed Act. Adj. rate
offemale No. lb. % d d %
Hereford 80 802 97.3 349 351 91.2
Angus .72 799 96.6 346 349 91.3
Average 152 800 96.9 348 350 91.3
Brahman(orig.r
50 718 72.0 406 425 66.9
Brahman(curr) 82 740 80.2 398 412 84.0
Average 132 729 76.1 402 419 75:4
Baran 130 694 90,9 384 391 93.9
Tuli 153 685 93.5 368 374 86.5
Piedmontese 72 712 100.0 337 337 95..
BelgianBlue 142 761 99.8 339 339 90.1
LSD .05 26 8.3 15 16 11.5
aprogenyofsiresborn1964-1975.
bprogenyofsiresborn1984-1989.
9TABLE 7. BREED GROUPMEANSFOR GROWTHANDPUBERTAL
DEVELOPMENT OF Fl MALES
CycleV -Phase2(preliminaryResults,BullsBornin1992)
- --- -- -- - -- - ---
Sire .scrotalcircwnference
breedof 7mo 12mo 17mo Age Weight Scrotcirc.
boll No. em em em d k2 cm
HerefordandAngus
Average t8 26.9 33.8 37.5 315.4 424 31.9
Brahman 18 21.8 29.7 35.2 403.9 464 32.1
Boran 14 23.7 30.4 35.4 406.7 464 32.1
Tuli 14 25.4 29.2 34.1 389.3 407 30.4
BelgianBlue 15 24.3 31.7 34.9 324.1 403 30.2,
LSD .05 1.6 1.5 1.5 34 43 .9
aFirstejaculatecontaining::::500x 106spermwith::::50%progressivemotility.
TABLE 8. BREED GROUPMEANSFOR REPRODUCTIONANDMATERNAL TRAITS OF Fl
FEMALES MATED TO PRODUCETHEIR FIRST CALVES BY
RED POLL SIRESAT TWO YEARS OF AGE
(CycleV -Phase3,PreliminaryData,1994CalfCrops)
Sire Nwnber CalfcroP Unassisted Birth Survival 200-davwt
breedof cows calves born weaned calvings weight toweaning percalf percow
female exposedborn % % % Ib % Ib e:
Hereford 31 27 81.5 13.8 71 80.9 91.2 429 315
Angus 24 23 98.6 93.0 92 77.8 99.2 436 404
Average 55 50 90.0 83.4 81 79.4 95.2 433 359
Brahman 67 51 70.9 60.6 80 75.8 91.5 475 294
Boran 57 53 91.5 88.2 71 73.t 97.7 452 399
Tuli 70 58 80.6 74.9 . 67 74.4 93.2 423 316
Piedmontese 74 65 89.7 80.9 57 . 80.1 86.6 449 364
BelgianBlue 59 51 85.7 80.4 72 81.1 95.2 448 360
LSD.05 12.7 12.1 23 4.7 14.0 21 67
